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© Web guide apparatus. 

© A microprocessor-controlled web guidance sys- 
tem (20) which automatically implements and main- 
tains a proper lateral web alignment of a continuous 
web in a web printing press. A steering mechanism 
(50) is provided which is controlled by a micropro- 
cessor system which utilizes infrared radiation for 
edge detection wherein multiple sensors (82 f 84) are 
driven by means of stepper (88, 90) motors driving 
on a flexible linear cogged belt system (92). The 
system includes novel functions, and diagnostic and 
maintenance modes which may be programmed by 
the operator. A plurality of control panels (26, 28) are 
r- provided to enable the operator to select and pro- 
^gram desired functions and to access desired 
qq modes. Self calibration and testing of the steering 
<£) mechanism (50) and the edge sensors (82, 84) is 
CO also provided. 
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WEB GUIDE APPARATUS 



Background of the Invention 



A portion of the disclosure of this patent docu- 
ment contains material which is subject to copy- 
right protection. The copyright owner has no objec- 
tion to the facsimile reproduction by anyone of the 
patent document or the patent disclosure, as it 
appears in the Patent and Trademark Office patent 
file or records, but otherwise reserves all copyright 
rights whatsoever. 

This invention relates generally to web han- 
dling apparatus and more particularly to a micro- 
processor controlled web guidance system to auto- 
matically implement and maintain proper lateral 
web alignment of a continuous web in a web han- 
dling system such as a printing press. In numerous 
industrial commercial processes, operations are 
performed in a continuous travelling web of a thin 
material, such as paper or plastic film, etc., which 
move through machines at high speed. Such web 
process operations include, for example, printing of 
newspapers or magazines, coating the moving 
web, slitting the moving web lengthwise, cutting the 
moving web transversely, etc. These operations 
usually require accurate lateral alignment of the 
web to maintain the web in proper registry with the 
machine that operates on the web. However, the 
moving web often shifts laterally from a proper 
lateral position on the rollers supporting it resulting 
in lateral misalignment relative to the machine. This 
displacement of the web from its proper lateral 
position interferes with the operations being per- 
formed on the web and often results in wastage 
and/or a crash of the web handling system. Thus, it 
is usually necessary to correct any misalignment 
as promptly as possible. Consequently, web guide 
devices which sense the lateral position of the web 
and automatically adjust the lateral position of the 
web when it deviates from a desired position are 
commonly used in the art. 

It is known in the art to use web guide appara- 
tus which includes a stationary support frame with 
a moveable steering frame mounted on the support 
frame. This moveable frame is steered by an ap- 
propriate positioning device such as a hydraulic 
cylinder or an electric motor, and normally includes 
a pair of spaced, parallel steering rollers over which 
the web is run. A sensor detects the lateral position 
of the web as it leaves the steering rollers and 
generates a signal to control the steering frame 
positioning motor. The moveable steering frame is 
pivoted relative to the support frame by the posi- 
tioning motor about a pivot point along the center 
line axis of the incoming web. This pivoting action 



moves the rollers such that the web is repositioned 
laterally as it moves along and over the guide 
rollers. 

In some prior art web guide apparatus, the 

5 sensing of the alignment of the moving head is 
accomplished by using a single web edge detector, 
such as a photodetector or infrared detector, posi- 
tioned at one lateral edge of the moving web to 
detect transverse displacement of the web edge. In 

10 other situations, the width of the moving web may 
vary so that two edge detectors have been used to 
monitor both edges of the web. In addition, movea- 
ble edge detectors have been used in the prior art. 
Systems have also been proposed which provide a 

15 digital readout display of the correction being made 
to the position of the web. 

Prior art web guide systems have numerous 
deficiencies. Such systems do not provide diagnos- 
tic and maintenance modes of operation to aide in 

20 the operation of the apparatus. Inability to calibrate 
the tilt mechanism makes it difficult to set trip 
points to stop or adjust the web handling line. 
These limitations often lead to undesirable and 
expensive crashes of the web handling line. In 

25 addition, control and drive mechanisms for the 
movement of the edge sensors has been inad- 
equate leading to failure to keep track of sensor 
position and inaccurate position of the sensor due 
to gear backlash. The present invention overcomes 

30 these and other deficiencies of the prior art web 
guide apparatus and provides new and additional 
features not heretofore available. 

Accordingly, it is an object of the present in- 
vention to provide a novel microprocessor con- 

35 trolled web guidance system having novel main- 
tenance and diagnostic features. 

It is another object of the invention to provide a 
novel microprocessor controlled web guidance sys- 
tem having a novel tilt mechanism calibration sys- 

40 tern for calibrating the full scale gain of the tilt 
mechanism. 

It is yet another object of the invention to 
provide a novel microprocessor controlled web 
guidance system having a novel edge sensor drive 
45 mechanism utilizing a cogged linear belt in con- 
junction with stepper motors and counting means 
to keep track of the edge sensor position. 

It is still another object of the invention to 
provide a novel microprocessor controlled web 
so guidance system having a plurality of control pan- 
els with serial communications between the control 
panels and the control circuitry. 

Briefly, according to one embodiment of the 
invention, a web guidance system is provided for 
automatically controlling alignment of a moving 
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web. The system comprises a stationary support 
frame and a pivotable frame attached to the sup- 
port frame and pivotable over a predetermined 
range, including parallel steering rollers for receiv- 
ing the moving web. Sensing means is provided 
including at least one edge sensor positionable 
along either longitudinal edge of the web for sens- 
ing a transverse deviation in the position in the 
longitudinal edge of the web and for generating an 
error signal in response thereto. Control means is 
provided for generating a control signal responsive 
to the error signal for automatically correcting the 
deviation of the web position, and drive means is 
provided for controlling the angular position of said 
pivotable frame by pivoting the pivotable frame 
responsive to the control signals. In addition, man- 
ual means are provided to enable an operator to 
assume manual control of the drive means, and 
maintenance means provides maintenance modes 
of operation and can enable an operator to select 
functions and diagnostic, self- calibrating or main- 
tenance modes of operation. 



Brief Description of the Drawings 



The features of the present invention which are 
believed to be novel are set forth below with par- 
ticularity in the appended claims. The invention, 
together with further objects and advantages there- 
of, may be understood by reference to the follow- 
ing description taken in conjunction with the ac- 
companying drawings. 

FIG. 1 is a diagrammatic illustration of a 
specific embodiment of a web guide system in 
accordance with the invention. 

FIG. 2 is a perspective view of portions of a 
specific embodiment of the web guide assembly 
shown in FIG. 1 with parts removed to illustrate a 
web threaded therethrough. 

FIG. 3A is a top view illustrating a specific 
embodiment of the steering roller assembly of the 
web guide assembly shown in FIG. 1 . 

FIG. 3B is a top view of a portion of the 
steering assembly shown in FIG. 3A. 

FIG. 3C is side view of a portion of the 
steering assembly shown in FIG. 3A. 

FIG. 4A is a top view illustrating a specific 
embodiment of the scanner mechanism according 
to the invention. 

FIG. 4B is a diagrammatic cross-sectional 
top view of the scanner edge sensor shown in FIG. 
4A. 

FIG. 5 is a front view illustration of a specific 
embodiment of the control panel shown in FIG. 1. 

FIG. 6 is a flow diagram illustrating the pro- 
cessing flow and logical methodology of the pro- 



gram for the control circuitry of the web guide 
system shown in FIG. 1 . 

FIG. 7 is detailed block diagram illustrating a 
specific embodiment of the circuitry for the control 
5 circuitry shown in FIG. 1. 

FIG. 8 is a detailed block diagram illustrating 
a specific embodiment of the circuitry for the con- 
trol panel shown in FIG. 5. 

FIG. 9 is a schematic diagram of the correc- 
w tion motor control circuit shown in FIG. 7. 

Detailed Description of the Preferred Embodi- 
ment 

75 

Referring to FIG. t there is shown a diagram- 
matic illustration of a web guide system 20 in 
accordance with the present invention for use with 

20 a web printing press. The system 20 includes a 
web guide assembly 22, control circuitry 24, a 
control panel 26, an optional remote control panel 
28, and an optional auxiliary control panel 30. The 
web guide assembly 22 is shown with a front view 

25 having a top roller 32, which forms the exit roller of 
the steering or tilt mechanism, shown in more 
detail in FIG. 3A, and having a lower roller 34, 
functioning as an exit roller. The rollers 32 and 34 
are mounted on a stationary frame composed of a 

30 gear edge plate 36 and an operator edge plate 38. 
Near the exit roller 34 a scanner mechanism 80 
having two edge sensors 82, 84 is mounted to the 
gear edge plate 36 and operator edge plate 38, as 
shown. The terms "gear" and "operator" are com- 

35 monly used in the art, and are used herein to 
designate a particular side of the press, the 
"operator" side being where the operator normally 
works, and the "gear" side being where the press 
drive gear mechanism is normally located. 

40 FIG. 2 is a perspective view of the web guide 
assembly 22 with portions removed to illustrate a 
specific example of the travel of the web 40 
through the assembly 22. The web 40 is threaded 
from an idler entrance roller 42 over an lead-in 

45 steering roller 44 and the exit steering roller 32 and 
under the exit idler roller 44, as shown. The steer- 
ing rollers 32 and 44 form a steering mechanism 
50, and are rotatably mounted on the steering roller 
support members 46, 48. 

so The steering mechanism 50 is illustrated in 

greater detail in Figures 3A, 3B, and 3C. Figure 3A 
is a top view of the steering assembly 50, with the 
drive mechanism removed, having the side mem- 
bers 46, 48 mounted on a steering pivot beam 52. 

55 The pivot beam 52 is mounted on a support cross- 
member 54 (See Figure 1 and Figure 3B) by 
means of a pivot mechanism 56. The support 
cross-member 54 is mounted on the stationary 
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frame side plates 36, 38 as shown in Figure 1 . The 
pivot mechanism allows the steering assembly 50 
composed of the lead-in and exit steering rollers 
44, 32, the side members 46, 48, and the pivot 
beam 52 to be angularly pivoted (tilted) about the 
axis of the pivot mechanism 56 in the directions 
shown by the arrows 58, 60 relative to the support 
cross-member 54. An offset center pivot is utilized 
with the pivot 56 offset toward the lead-in side of 
the steering mechanism 50 to provide the greatest 
web movement as a function of pivot position with 
respect to minimum web distortion. The offset also 
pushes the web in the direction of the correction 
thereby yielding a faster correction rate. A tilt po- 
tentiometer 78 is also coupled to the steering 
mechanism 50 by a coupling mechanism 79 and 
mounted on the support cross member 54. The tilt 
potentiometer 78 provides a position signal which 
permits the control circuitry 24 to monitor the rela- 
tive position of the steering pivot beam 52. 

The pivot beam 52 is driven angularly in either 
direction by a drive means including a DC motor 
62, as shown in the top view of a portion of the 
steering mechanism 50 illustrated in Figure 3B. 
The motor 62 includes a tachometer 64, and is 
coupled to a gear box 56 mounted on the support 
cross-member 54. A lead screw gear assembly 68 
extending from the gear box 66 and driven by the 
motor 62 drives the pivot beam 52 to the desired 
angular position by interaction with a ball bearing 
nut assembly 70 mounted on the pivot beam 52, as 
shown. The tachometer 52 permits the system 
control circuitry 24 to monitor the speed at which 
the beam is pivoted and uses this signal as a 
feedback signal to aid in controlling the correction 
motor 62. Limit switches 72, 74 mounted on the 
support cross-member 54 interact with a paddle 76 
to provide a limit signal to the control circuitry 24 
when the pivot beam 52 reaches maximum permit- 
ted angular displacement. The structure of the 
steering assembly 50 may be more fully appre- 
ciated by inspection of the side view of a portion of 
the steering mechanism illustrated in Figure 3C. 

Referring now to Figure 4A there is illustrated a 
top view of a specific embodiment of the scanner 
mechanism 80 shown in Figure 1, The scanner 
mechanism 80 is mounted on the operator edge 
support plate 38 and gear edge support plate 36 of 
the stationary support frame, as shown. The scan- 
ner mechanism includes two movable edge sen- 
sors, an operator edge sensor 82 and a gear edge 
sensor 84 movably mounted on a scanner bar 86. 
The edge sensors 82, 84 are also coupled to drive 
means comprising an operator sensor synchronous 
stepper motor 88 and a gear sensor synchronous 
stepper motor 90 which are movably mounted to 
engage a linear cogged belt 92. This structure 
enables backlash free movement of the sensors 82, 



84 by the independent stepper motors 88. 90 while 
ensuring accurate location of the sensors. The 
stepper motors 88, 90 are controlled by signals 
coupled from the control logic 24. An operator side 

5 tensioner 94 is provided, as shown, to ensure prop- 
er tension of the belt 92. An operator end of travel 
block 98 and gear end of travel block 100 interact 
with end of travel sensors 102 and 104, respec- 
tively, to provide end of travel signals to the control 

w circuitry 24. 

The operation of the edge sensors 82, 84 is 
illustrated in the diagrammatic cross sectional top 
view of an edge sensor in FIG. 4B. Each sensor is 
constructed having two separated arm portions 110 

75 and 112, as shown. In one arm 110 is located a 
source of radiation 114 emitting infrared light in the 
illustrated embodiment. The infrared light emitted 
by the source 114 is modulated by a 2KHz modu- 
lating signal in the illustrated embodiment to mask 

20 out ambient light. In addition, a transparent cover 
116 is mounted, as shown, and the infrared light 
radiates through the cover 116 into a channel hav- 
ing a width which encompasses the typical range 
of web edge deviation from a desired or predeter- 

25 mined position, in the other arm 112 of the sensor 
is another transparent cover 118 which passes the 
portion of the infrared light that passes the edge of 
the web 140 extending between the arms 112, 114. 
A detector 120, such as an infrared photocell, re- 

30 ceives the infrared radiation and produces an input 
signal corresponding to the magnitude of the in- 
frared radiation impinging upon the detector 120. 
As shown, the sensor is positioned such that the 
web blocks part of the light path. Thus, the amount 

35 of infrared radiation block is directly proportional to 
the web position and the signal generated by the 
detector 120 is directly related to the web position. 

Two sensors are supplied with the system to 
permit several types of operation. When guiding in 

40 the center mode using two sensors the system 
essentially compares the output of both sensors 
and adjusts the steering mechanism to position the 
web such that the signal from both sensors is 
equal. When edge guiding the system compares 

45 the output of the selected sensor with a preset 
constant. This preset constant is set such that the 
steering mechanism positions the web in the mid- 
dle of the sensor. In the center mode using both 
sensors, the centerline of the web is what the 

so system accurately holds in position. In the edge 
mode, the edge selected is the side the system 
holds accurately. 

The web guide assembly 22, including the 
steering mechanism motor 62 and the sensor mo- 
ss tors 88, 90 Is controlled by control signals coupled 
via a junction block 120 and a cable 122 to the web 
guide assembly 22 from the control circuitry 24, as 
shown in FIG. 1, to provide control of the course of 
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the web 40, either automatically or manually. The 
control circuitry 24 is described in greater detail 
hereinafter with reference to FIGS. 7 and 9. Oper- 
ator control of the circuitry is provided by a control 
panel 26, and optional additional control panels 
including a number of additional remote panels 28 
and auxiliary control 30, as shown. The control 
panels 26 and 28, are identical and permit operator 
control of the web guidance system 20 while the 
auxiliary control permits manual adjustment of the 
steering mechanism 50. The control panels 26, 28, 
30 are connected in parallel and utilize a serial, full 
duplex communications protocol to communicate 
via a cable 124 with the control circuitry 24. The 
control panel circuitry is described in detail 
hereinafter with reference to FIG. 8. 

Referring now to FIG. 5, there is shown a 
detailed front view of the control panel 26 which 
operates in conjunction with the control panel cir- 
cuitry shown in FIG. 8, the control circuitry shown 
in FIG. 7, and the edge sensors, end of travel 
sensor, limit switches, motors, and other devices 
that control the web guide assembly to perform the 
functional operation selected by the control panel 
26. The control panel 26 includes an eight char- 
acter alphanumeric readout display 130 capable of 
displaying or scrolling alphabetic or numeric char- 
acters. The control panel also includes guide mode 
indicators 132, 134, motor direction indicators 133, 
135 and various panel keys. The panel keys in- 
clude a program mode (PGM) key 136, a select 
(SEL) key 138, and operator correction {-) key 140, 
a gear correction ( + ) key 1 42, a manual mode key 
144, an auto mode key 146, and a center mode 
key 148, as shown. Each of the Manual, Auto and 
Center keys has an associated indicator lamp (e.g., 
an LED in the illustrated embodiment), as shown, 
to indicate when the key is activated. 

Although, typically the web guidance system 
20 is operated to control the course of the web 
either automatically or manually, five primary func- 
tional modes of operation are available to the oper- 
ator through the control panel. FIG. 6 is flow dia- 
gram illustrating the functional flow and method- 
ology of a program for the microprocessor of the 
system control circuitry 24 in accordance with the 
invention, and illustrates the five primary functional 
modes. The five primary functional modes of the 
system operation are MANUAL. AUTO, CENTER, 
PROGRAM and MAINTENANCE modes. A pro- 
gram listing for the process illustrated in FIG. 6 for 
the control circuitry processor (Z-80) of the illus- 
trated embodiment is provided in Appendix A at- 
tached hereto. 

Referring to FIG. 6, the system upon power up 
initializes to default values stored in memory if the 
PZ switch is held on, and otherwise retains values 
set during previous operation, as illustrated at block 
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160. Also, as illustrated at block 160, upon power- 
up the system automatically enters the manual 
mode by branching to block 162, as shown. While 
in any mode, the system continually checks for 

5 panel key depressions to enable the system to 
respond to the control panel key selections made 
by the operator. In the manual mode, the steering 
mechanism 50 pivot beam 52 may be moved using 
the operator correction key 140 and the gear cor- 

w rection key 142. as illustrated at block 164. Thus, 
the web can be shifted in the operator direction by 
use of the operator key 140 and in the gear direc- 
tion by depressing the gear key 142. The readout 
during this mode will monitor and display the cur- 

15 rent steering beam tilt in a gear or operator per- 
centage or will display "00 CNTR" for the condition 
in which the steering beam is perfectly centered, 
as illustrated by block 166. The message "LIMIT" 
will flash in the readout display 130 whenever an 

20 operator or gear tilt limit occurs and the corre- 
sponding correction indicator will also flash. This 
condition will remain until the steering beam is 
moved off of the limit. The manual mode may be 
selected while in any of the other modes, and the 

25 edge sensors will retract during the manual mode if 
they are not already fully retracted. As illustrated at 
block 168, the system checks for key closures to 
detect operator selection of another mode or tilt 
instruction. 

30 The program mode (PGM) may be entered 

while in the manual mode or in the auto mode by 
branching program control to block 170. The pro- 
gram mode is used to select display and guide 
mode options and also to specify and program the 

35 web width and lap offset values that the operator 
desires to be used. Upon entering the program 
mode at block 170, a "display mode" display will 
be scrolled across the readout 130 and either 
"TILT %" or "WEB POS" will appear displayed on 

40 the readout to indicate which display option was 
previously selected. The display mode desired is 
selected by depression of the selection (SEL) key 
138. All depressions of the selection key will al- 
ternate the display between the two display mode 

45 options, thus displaying the available modes as 
indicated at block 172. This permits the operator to 
chose between what information will be displayed 
in the auto mode operation. The manual mode 
displays tilt percent only. Tilt percent represents 

so the rotational position of the steering mechanism in 
percent of maximum rotation while the web position 
option displays the position of the web within the 
scanners. The display mode is the only mode that 
can be entered and changed while running in the 

55 auto mode. If the display mode is entered from the 
auto mode, the auto mode can then be reentered 
by depressing the auto key. 

If the program mode was entered from the 
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manual mode, then a second depression of the 
PGM key 136 will implement the guide mode op- 
tion. Once this mode is entered, as indicated at 
block 174, the display "GUIDE MODE" will scroll 
across the readout 130. and either "OP EDGE", 
"GR EDGE", or "CENTER" will be displayed to 
indicate which guide mode operation was previous- 
ly selected. Depression of the SEL key 138 will 
rotate through these three guide mode options to 
permit selection of the desired option by the oper- 
ator. These options tell the system which scanner 
will be used when running in the auto mode. The 
"OP EDGE" mode indicates that only the operator 
sensor 82 is the active sensor, the mode "GR 
EDGE" is the mode in which only the gear sensor 
84 is active, and the mode "CENTER" is the mode 
in which both scanners are active. The sensor LED 
indicators 132 and 134 are lighted to indicate which 
guide mode option the system is using. In the 
various modes, the sensor that is turned off will 
remain retracted and will also not be checked for 
scanner fault conditions. 

By depressing the PGM key 136 a third time, 
processing proceeds to access the web width se- 
lection mode as indicated at block 176. In this 
mode, the display "WEB WIDTH" will scroll across 
the readout 130 and a value in inches will be 
displayed indicating the web width previously se- 
lected. The operator key 140 and gear key 142 
may then be used to decrease or increase, respec- 
tively, the displayed value in 1/8 inch increments. 
The gear key 142 will increase and the operator 
key 140 will decrease the web width value while a 
constant depression will speed up the value selec- 
tion process. The exact width in inches of the web 
being used must be entered for proper operation of 
certain auto mode functions such as the "find and 
put" process of presetting scanner positions on 
initial starting conditions. However, if the auto mode 
function of "seek and hold" is used, then the web 
width does not need to be specified. 

Upon a fourth depression of the PGM key 136, 
program flow proceeds to block 178 to the web 
offset value selection function where the message 
"WEB CENTERLINE TO PRESS CENTERLINE 
OFFSET" will scroll across the readout 130 and the 
value in a fraction of an inch increments (e.g., 1/8", 
1/16", etc.) in either a gear or operator direction or 
a zero center indication will be displayed. This 
value represents the position of the desired web 
offset with respect to the centerline of the press. 
The web offset value must be correctly entered in 
order for the find and put operation to function, but 
is not necessary if the seek and hold mode of 
operation is used. The gear ( + ) key 142 will in- 
crease the offset value to the gear direction and 
the operator (-) key 140 will decrease the offset to 
the operator direction. Subsequent depression of 



the PGM key 136 will return control to the block 
170 to permit rotating through the options and 
values again. At this point, the auto mode or the 
manual mode may be selected by depressing the 

s auto key 146 or manual key 144. Throughout this 
mode, the processor continuously monitors the 
control panel for key depressions. 

Upon completion of the sequence of selections 
in the program mode, program control may be 

w branched to the auto mode illustrated at block 180 
by depressing the auto mode key 146. The auto 
mode may be implemented using any one of two 
methods. A seek and hold method may be used 
when the press is already running above interlock 

75 speed when the auto key 146 is depressed. In this 
mode, the active edge sensor or sensors travel to 
the edge of the web while the message 
"SCANNERS SEEKING" is scrolled across the 
readout 130, as illustrated at block 182. When the 

20 edge sensors are locked on to the web, a message 
"LOCKED" will be displayed and flashed on the 
readout as indicated at block 184. The system will 
then turn on the automatic correction and begin to 
compensate for any lateral error in the web. as 

25 indicated at block 186. The gear 135 and operator 
133 indicator lamps (LEDS) will blink in response to 
the steering beam movements and the readout will 
display either tilt percent or web position depend- 
ing upon which display was selected in the display 

30 mode during the program mode. These functions 
are performed to determine the web position by 
reading the edge sensors and determining the 
steering beam 52 movements by reading in the 
value from the tilt potentiometer 78, as indicated at 

35 block 188. As indicated at block 190. the processor 
continually monitors key closures on the control 
panel in order to respond to operator selections. 

A second method of implementing the auto 
mode is the find and put method of auto mode 

40 operation which can occur when the auto mode is 
selected at a time when the press is below the 
interlock speed or not running. In this mode, the 
activated edge sensor or sensors will travel to 
within two inches of the edge of the web and stop 

45 while the readout 130 scrolls the message "WEB 
WIDTH" followed by a number and "OFFSET" 
followed by a number, and then scrolls "scanners 
presetting", as indicated at block 182. The readout 
130 then flashes "ready" and the system waits for 

so an indication that the press speed is above inter- 
lock from the interlock feedback signal at which 
time the scanner or scanners will move in to find 
the edge of the web. Once the web edge is found, 
a "locked" message will flash on the readout 130 

55 as indicated at block 184 and the system then puts 
the web in the preset position designated by web 
width and offset values and maintains the auto- 
matic correction as indicated at block 186. Once 
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the web is in the proper position on the web guide, 
the readout 130 displays the tilt percent or web 
position as selected in the display mode. The cor- 
rection lights 133 and 135 are lit to provide an 
indication of steering beam movements. The web 
position and tilt percent values are obtained by 
reading in the sensor outputs and tilt potentiometer 
value as indicated at block 188. 

Once one of the two methods of entering the 
auto mode is implemented the system can be left 
in the auto mode until the operator desires to stop 
the run or until parameters are changed. Upon 
emergency stops, such as web breaks and other 
times during which the press speed drops below 
the interlock speed, the web guide system 20 will 
scroll "below interlock" on the readout 130 and the 
sensors 82 and 84 will partially retract to two 
inches from the edge of the expected web position. 
Once this has occurred a message "ready" will 
then flash on the readout to indicate that the auto 
mode is still implemented and that compensation 
of the lateral motion can be resumed as soon as 
the press is brought back to operation. When in 
this condition due to an interlock dropout, the sys- 
tem 20, in one mode, will maintain in memory the 
position of the web and steering beam a predeter- 
mined time (e.g., 20 seconds) prior to the interlock 
dropout. When the press accelerates back up 
through the interlock speed, the sensors will begin 
to seek the edge of the web and the message 
"scanner seeking" will be scrolled across the 
readout 130. The previous web positions will be 
reestablished by the web guide after the sensor or 
sensors have relocated the web edge and have 
locked on and then the readout 130 will flash 
"locked". The system then continues to run in the 
auto mode, correcting for any lateral error and 
displaying either the tilt percent or web position 
values as selected. An alternative mode may be 
selected in which the steering mechanism is re- 
turned to a center position after the interlock drop 
out so that when the system is restarted it begins 
with the web guide aligned to a centered position. 

Upon each entry of the auto mode, a self test 
of the edge sensors 86, 84 is performed to verify 
that the edge sensors are working correctly. The 
test is performed by automatically turning the in- 
frared source 114 on and obtaining a full scale 
reading, then turning the source 114 off and testing 
for zero output of the detector 120. This test pre- 
vents a situation in which the sensor has its output 
jammed and the system then looks for a decrease 
which can't occur. In addition, a check for full scale 
calibration is made and if full scale output is below 
a threshold, a message "scanner fault clean scan- 
ners" is scrolled across the readout 130, and the 
system goes into manual mode. The operator 
would then have to clean the scanner before the 



auto mode could be activated. If there are three 
such failures to enter auto mode in sequence, a 
message "scanner fault, call maintenance" is gen- 
erated. Finally, if full scale voltage from the scan- 

5 ner is not correct, but is more than the threshold, 
then an auto-calibration is performed. The gain of 
the detector amplifier is modified to bring the out- 
put signal to full scale. In this way, compensation 
for a small amount of dirt on the edge sensor can 

70 be provided. 

The center mode may be entered by depress- 
ing the center key 148 which branches process 
control to block 1 92. The center mode provides the 
capability for the main steering beam to be at its 

is center rotational position. Upon selection of the 
center mode, the message "centering" is scrolled 
across the display 130 and the tilt potentiometer is 
read in to determine the position of the steering 
mechanism, as illustrated at block 194. The steer- 

20 ing pivot beam 52 is then moved to the center 
position by activating the motor 62 as indicated at 
block 196. During the centering mode the system 
processor continually monitors for key-closures. 
The center mode may be interrupted at any time 

25 upon selection of the manual mode by depression 
of the manual key 144. When the centering func- 
tion has been completed a message "centered" 
will flash on the readout 130 and the system, if 
configured to do so, will automatically return to 

30 manual mode. The auto mode, however, cannot be 
selected until the center mode has finished its 
centering, function. 

Upon system power up the system processor 
checks the PZ switch. If the PZ switch is de- 

as pressed upon power up the system reinitializes all 
programmable parameters. If the PZ switch is not 
depressed on power up, these parameters will re- 
main at the settings that existed on the previous 
operation. 

40 A maintenance mode is provided so that an 

operator or maintenance personnel can change pa- 
rameters and pre4ss variable data within the sys- 
tem. This mode is entered at block 200 by activat- 
ing a internal switch located behind any one of the 

45 control panels 26, 28. The maintenance mode may 
be entered while in either the manual mode or in 
the auto mode. If entered while the auto mode is in 
progress, all auto mode functions will proceed nor- 
mally although normal displays will be inhibited at 

so the remote units involved. Once implemented, a 
message "maintenance mode" will scroll across 
the readout 130 and front panel keys become 
alternate function keys. In addition, all other remote 
stations connected to the same control circuitry 24 

55 will display "REM * OFF" on the readout 130. This 
indicates to the operator that the front panel keys 
in the readout are disable at that remote panel due 
to the maintenance mode being selected at one of 
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the other control panels. 

Once the system 20 is in the maintenance 
mode as indicated at block 200 of FIG. 6 and the 
other remotes are blocked out, three areas of main- 
tenance operation may be selected using the PGM 
key 136. Once within a selected area of operation, 
variables to be programmed within each area are 
accessed using the SEL key 1 38. The three main- 
tenance mode areas of operation are defined at the 
user variable area illustrated at block 202, the user 
switch area illustrated at block 204 and the 
address/data area illustrated at block 206. The user 
variable area is entered upon selection of the main- 
tenance mode, the user switches area is selected 
by depressing the PGM key after entering the 
maintenance mode, and the address/data area is 
selected by depressing the PGM key a second 
time. 

The variables within the user variable area 
which are selectable are accessed by successive 
depressions of the SEL key 1 38. The variables that 
can be controlled are the speed of the correction 
motor in the auto mode; the gain and offset of the 
operator edge sensor; the gain and offset of the 
gear edge sensor; the paster feedback caution trip 
point in the operator direction; the paster feedback 
caution trip point in the gear position; the pulse 
time on and wait time of the paster feedback sig- 
nal; and the width between the edge sensors in 
both inches and any fractional component. The 
values corresponding to these variables are in- 
creased using the gear key 142 and decreased 
using the oper key 140. 

The first variable which may be selected is the 
correction motor speed in the auto mode and the 
speed number is displayed on the display and is 
increased and decreased, if a change is desired, 
by using the oper and gear keys 140, 142. By 
depressing the select key 138 the operator may 
access the operator sensor gain which is the gain 
of the amplifiers which amplify the output signal of 
the edge sensor of the operator side. In this status 
the display will display the gain value and the value 
can be changed by using the oper and gear keys 
140, 142. This permits the operator or maintenance 
personnel to increase the gain if the gain or output 
of the edge sensor is low. By depressing the select 
key 138 again the operator may access the oper- 
ator edge sensor offset variable which permits the 
edge sensor offset gain to be changed. This value 
is a multiplier which is used to equalize the sensor 
signal input to the control circuitry to permit the 
signal levels to be maintained at a desired level. 
The next variables which may be selected is the 
gear scanner gain and the gear scanner offset 
which are comparable values to the operators 
scanner gain and offset discussed above. 

The next variables which may be selected in 



order are the operator caution trip point for the 
paster feedback and the gear caution trip point for 
the paster feedback, which is entered in tilt per- 
cent. The paster feedback signal is a conventional 

5 feedback signal in web printing press systems 
which allows the system to adjust the press roll 
stand by generating a signal (paster feedback sig- 
nal) which moves the roll stand slightly in the event 
that it is biased to one side. Thus, if the steering 

w pivot beam is tilted beyond the caution trip point in 
one direction or the other a paster feedback signal 
is generated which moves the roll stand slightly to 
correct for the excessive bias in one direction. The 
next variable which may be selected is the pulse 

75 on time for the paster feedback signal which deter- 
mines how much movement of the roll stand is 
accomplished when a paster feedback signal is 
generated. The next variable which may be se- 
lected is the wait time for the paster feedback 

20 signal which is the amount of time which the sys- 
tem will disable the paster feedback pulse before 
another pulse can be generated. This is the time 
needed to permit a determination of the result of 
the previous paster feedback signal. The final vari- 

25 able which may be selected in the user variable 
area is the width between edge sensors which 
allows the operator to set the width of the web so 
that the sensors can be properly positioned at the 
web edges. This number may be entered first in 

30 whole inches and then in any additional fractional 
inch part to one sixteenth of an inch. 

To switch to the second area of operation of 
the maintenance mode illustrated by block 204 of 
FIG. 6, the user switch area, a depression of the 

35 PGM key 136 is utilized. The various switch selec- 
tions within this area are also accessed by succes- 
sive depressions of the SEL key 138 and the user 
selects a state of either on or off for each switch 
condition. These conditions include center mode to 

40 manual mode inhibit; interlock ignore in auto mode, 
edge sensor retract inhibit on interlock out, edge 
sensor permanent position enable, edge sensor 
retract upon powerup inhibit, edge sensor web 
tracking with servo system off enable, auto center 

45 potentiometer automatic gain calibration enable, 
and disabling of the centering of the main steering 
beam on interlock out. To set the switches to their 
desired state the operator depresses the gear key 
142 for the ON state and depresses the oper key 

so 140 for the OFF condition. 

The first switch selection available upon enter- 
ing the user switch area is the center mode to 
manual mode inhibit When this switch setting is 
ON the center mode will not exit to the manual 

55 mode automatically, while if it is set in OFF center 
mode will automatically exit to the manual mode 
when completed. The next switch option is se- 
lected by depressing the SEL key 138 (as are all 
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subsequent switch selections) and is the interlock 
ignore with the auto mode on. If this switch is set in 
the ON condition the interlock dropout will be ig- 
nored in the auto mode, and if OFF the interlock 
dropout in the auto mode will result in stopping 5 
correction and withdrawal of the edge sensors as 
described hereinbefore. The next switch selection 
is the edge sensor retract inhibit in which the ON 
condition results in the edge sensors retracting on 
an interlock dropout, while the OFF condition re- io 
suits in no retraction of the edge sensors upon 
interlock dropout. The next switch selection allows 
the edge sensors to stay in position and ignore the 
interlock dropout if in the ON position, and if set to 
OFF, the edge sensors will locate two inches from rs 
the web after interlock dropout and wait for the 
interlock to return. The next switch selection, if in 
the ON position, results in the edge sensors going 
to two inches from the web upon interlock dropout 
and waiting for interlock return, and then upon 20 
interlock return the scanners go to the predeter- 
mined web position automatically without searching 
for the web. If the switch is set to OFF, the scan- 
ners will go to the two inch position upon interlock 
dropout, and then after the interlock returns will 25 
search for the web and move the edge sensors to 
the detected position of the web. 

The next switch selection if in the ON position 
causes the edge sensors to not retract when going 
through the sequence from the auto mode to the 30 
manual mode to power off then back to power on 
and back to auto mode. If this switch is set in the 
OFF position then normal operation will occur in 
which the scanners retract when power is turned 
off. Thus, in the ON position the switch allows the 35 
system to be turned off and then on again from the 
auto mode back into the auto mode without the 
scanners retracting. This switch setting resets to 
OFF after one cycle of operation. The next switch 
setting when set to ON causes the edge sensors to 40 
track to web edge only when in the auto mode but 
disables the servo system, and when set to OFF 
operates the auto mode in normal operation. 

The next switch selection when set to ON 
provides a center mode automatic gain calibration 45 
of the steering mechanism. This automatic calibra- 
tion mode causes the system to cycle the steering 
pivot beam 52 to each extreme of angular develop- 
ment (tilt) and measures the output of the steering 
beam tilt potentiometer 78 thereby permitting self so 
calibration of the tilt potentiometer 78 after which 
the steering beam returns to center. In the OFF 
setting the center mode will simply follow normal 
operation as described hereinbefore. This calibra- 
tion mode allows an automatic calibration of the tilt 55 
potentiometer so that the system can insure that a 
reading of 99% tilt occurs just before the limit 
switch is activated. This feature permits accurate 
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setting of caution trip points to be used to activate 
a paster feedback signal when the steering pivot 
beam angular displacement exceeds the caution 
trip points. The last switch setting if in the ON 
position disables centering of the steering pivot 
beam 52 upon interlock dropout when in the auto 
mode and maintains the steering pivot beam 52 at 
the position it was at when the interlock dropout 
occurred. If the switch is put into the OFF state 
then normal operation will occur wherein the main 
beam will center upon an interlock dropout. An- 
other option which may be provided is that instead 
of the steering pivot beam 52 centering upon inter- 
lock dropout the steering pivot beam 52 will return 
to the position it was at a predetermined time (e.g., 
20 sec.) prior to the interlock dropout instead of 
returning to center. 

The third area which may be accessed by an 
additional depression of the PGM key 136 is the 
address/data area indicated at block 206. This area 
of operation permits the user to enter a four digit 
address location ranging from 4828 to 4851 in 
hexadecimal and includes the ability to specify a 
two digit hexadecimal data number for each of 
these locations. Thus, it permits the operator to 
address memory locations in the system RAM and 
then enter new data into that location. In this mode, 
the manual key 144 and auto key 146 function as 
cursor movements for which digit positions on the 
readout 130 are manipulated. Thus, the manual key 
144 moves the cursor to the right and the auto key 
146 moves the cursor to the left. The desired digit 
position to be changed will blink. To implement the 
data and address location displayed in the readout, 
depression of the SEL key 138 is required. Succes- 
sive depressions of the PGM key 136 will rotate 
back through the three areas indicated at blocks 
102, 104 and 106. 

The operator may exit the maintenance mode 
at any time by turning off the maintenance mode 
switch. The system 20 will return to the mode that 
it was in prior to entering the maintenance mode 
and other remotes will change the readout from 
M REM*OFF" to the normal display for the mode 
being re-entered. The mode in progress will pro- 
ceed until input from the operator changes the 
mode. 

Referring to FIG. 7, there is shown a detailed 
block diagram illustrating a specific embodiment of 
the control circuitry 24 utilizing a microprocessor 
210 (e.g., a Z-80 in the illustrated embodiment) to 
provide control processing. The programming for 
the microprocessor 210 is stored in a program 
memory 212 comprising a programmable read only 
memory (PROM) coupled to the processor 210 via 
a bus 214, as shown. The microprocessor 210 is 
coupled to support peripheral circuitry via a main 
bus 216. 
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Coupled to the microprocessor 210 via the bus 
216 is an input port interface 218 having an inter- 
lock signal input, a gear limit switch input 298, an 
operator limit switch input 296, an operator end of 
travel input and gear end of travel input, as shown. 
A stepper motor controller and driver 220 is coup- 
led to the microprocessor 210 via the bus 216 
having drive outputs for the operator edge sensor 
motor and for the gear edge sensor motor. An 
output port interface 222 provides an output inter- 
face with outputs to the operator paster feedback 
relay and the gear paster feedback relay, as well 
as the manual move signals 292, 294 for both the 
operator and gear side and an interlock signal 290. 
A timer/counter circuit 224 is coupled to the bus 
216 and includes a clock 226 coupled thereto. A 
signal from the clock 226 is coupled to the infrared 
LEDs 228 to provide the two kilohertz modulation 
signal to the edge sensor infrared generating LEDs. 
A random access memory 230 (RAM) which serves 
as a data memory for storage of. operational data 
for the microprocessor 210 is coupled to the bus 
216. as shown. An analog to digital (A/D) converter 
232 is coupled to the bus 216 directly as well as 
through a chip select decoder 234 which provides 
select signals to the A/D converter under the con- 
trol of the microprocessor 210. An analog mul- 
tiplexer 236 provides a multiplexed input to the A/D 
converter permitting the tilt potentiometer, tacho- 
meter, operator scan sensor, and gear scan sensor 
inputs to be multiplexed into the A/D converter. 

Also coupled to the microprocessor 210 via the 
bus 216 is a dual channel UART communications 
port 240 which provides full duplex serial commu- 
nications with the remote control panels 26 via a 
transmit and a receive line, as shown. In addition, 
the communications port provides for the input of 
the PZ switch input as wetl as an auxiliary data 
communications port 242, as shown. In addition, a 
series of multiplier circuits 244, 246, 248 are coup- 
led to the microprocessor 210 via the bus 216. The 
multiplier 244 permits a microprocessor controlled 
multiplication of the gear edge sensor signal, and 
the multiplier 246 permits a similar multiplication of 
the operator edge sensor signal. The output signals 
from these two multipliers 244, 246 is differenced 
in a differential amplifier 247 and coupled to the 
third multiplier 248, the output of which is coupled 
directly to a motor control circuit 250 via conductor 
304, as shown. This multiplier structure permits the 
microprocessor 210 to control the gain of the sen- 
sor amplification channels. Also coupled to the 
motor control circuit 250 are the operator limit 
switch signal 306, gear limit switch signals 308, the 
interlock signal 290, the correction motor tacho- 
meter signal 302, the manual move signals 292, 
294 for both the gear and operator side, and gear 
and operator limit signals 298, 296, as shown. The 



output of the motor control circuit 250 is the cor- 
rection motor servo signal, which is used to drive 
the steering pivot beam 52. The motor control 
circuit 250 is shown in detail in the schematic 

5 diagram of FIG. 9. 

In operation, the motor control circuit 250 uti- 
lizes the input signal from the multiplier 248 to 
control the servo motor. The signal from the multi- 
plier 248 is a modified signal from the edge sen- 

io sors which has had the signal from the edge sen- 
sors adjusted in gained by the multipliers 246 and 
244, after which the difference between the two is 
obtained via the differential amplifier 247, and then 
the resulting offset error voltage is amplified by the 

75 multiplier 248 and coupled to the motor control 
250. This error voltage is used by the circuitry 252 
in closed loop with the tachometer value from the 
correction motor. The gain of the amplifier is con- 
trolled by the value of the motor speed variable 

20 which is set within the maintenance mode. The 
motor control circuit is thus always attempting to 
drive the correction motor from the error voltage 
detected. The tachometer value in the motor is fed 
back to the motor control circuit in closed loop 

25 from the correction motor. The speed of the tacho- 
meter thus makes the motor control change its 
output voltage by speeding up or slowing down 
until a balance between the error voltage and the 
feedback voltage is obtained. This results in a 

30 speed of correction which effects the movement of 
the steering mechanism in the direction opposite 
the error, resulting in a change in the error voltage 
which approaches zero caused by moving the web 
back to the zero position in the edge sensor. 

35 As can be seen from inspection of the control 

circuit 24, the tilt potentiometer input signal is 
required for correct operation of the system. This 
potentiometer monitors the relative position of the 
steering pivot beam for functions such as center 

40 mode and tilt percent display modes. The signal 
from this potentiometer is processed so that the 
error voltage is the rotational deviation from the 
zero point of the potentiometer. In the center 
modes this signal becomes closed loop with the 

45 motor tachometer feedback circuitry. 

FIG. 8 is a detailed block diagram illustrating a 
specific embodiment of the control panel circuitry 
260, including a control microcomputer (e.g., an 
8031) coupled to a main bus 262, as shown. Coup- 

so led to the microcomputer 264 via the main bus 262 
is the eight character display 266 and the front 
panel LED indicators 268. The front panel LED 
indicators are coupled to the bus 262 through a 
LED driver 269, as shown. The eight character 

55 display 266 is coupled to the microcomputer 264 
via the bus 262 through a buffer circuit 270 and an 
LED display driver circuit 272, as shown. Also 
coupled to the LED display driver 272 is a chip 
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select decode circuit 274, which is coupled directly 
to the microcomputer 264, as shown. In addition, 
the seven panel control keys are coupled directly 
to inputs of the microcomputer 262, as well as a 
direct input from the maintenance switch 276, as 
shown. A program listing for a program to operate 
the processor (8031) of the illustrated embodiment 
is provided in Appendix B. 

The control panel circuitry 260 communicates 
directly with the control circuitry 24 through the 
communications port 240 of FIG. 7 via receiving 
line 278 and transmit line 280. A communications 
between the control circuitry 24 and the control 
panel circuitry 260 is serial communication using a 
serial protocol wherein multiple control panels may 
be coupled in parallel to the control circuitry 24. 

The serial protocol uses a twelve byte block to 
transmit data with each byte composed of an elev- 
en bit byte. Each message block is composed of a 
beginning byte, ten message bytes and an end 
byte. The remote first detects the beginning byte 
which alerts it to the arrival of a message after 
which the next eight bytes contain message in- 
formation followed by a ninth byte which holds the 
LED display values and a tenth byte, the main- 
tenance byte, which informs the remote if the sys- 
tem is in the maintenance mode. Each closure of a 
key is transmitted from the control panel to the 
control circuitry five times and -the control circuitry 
counts the transmissions to verify a true key clo- 
sure. Each byte is composed of a start bit followed 
by eight data bits, a parity bit and a stop bit. This 
serial protocol provides for reliable transmission, 
together with the capability for multiple remote 
control panels. 

Specific embodiments of novel methods and 
apparatus for automatic web guidance has been 
described for the purposes of illustrating the man- 
ner in which the invention may be used and made. 
It should be understood that the implementation of 
other variations and modifications of the invention 
in its various aspects will be apparent to those 
skilled in art, and that the invention is not limited 
by the specific embodiments described. It is there- 
fore contemplated to cover by the present inven- 
tion any and all modifications, variations, or equiv- 
alents that fall within true spirit and scope of the 
basic underlying principles disclosed and claimed 
herein. 



Claims 

1. A web guidance system for automatically 
controlling alignment of a moving web, comprising: 
a stationary support frame; 
a pivotable frame attached to the stationary support 
frame for receiving the moving web, and being 



pivotable over a predetermined range and including 
parallel steering rollers rotatable about an axis ex- 
tending transversely of the web direction of travel; 
sensing means including at least one edge sensor 

s for sensing a transverse deviation in the position of 
a longitudinal edge of the web and for generating 
an error signal in response thereto; 
control means for generating control signals re- 
sponsive to the error signals for automatically cor- 

io recti ng the deviation of the web position by pivot- 
ing the pivotable frame; 

drive means for pivoting the pivotable frame to 
control the angular position of said pivotable frame 
responsive to the control signals; 
75 manual means for enabling an operator to assume 
manual control of the drive means; and 
maintenance means for providing selectable and 
programmable maintenance modes of operation. 

2. The web guidance system of Claim 1 
20 wherein the maintenance means comprises testing 

means for testing the edge sensors by activating 
the sensors and comparing full scale sensor error 
signal output to a threshold and generating a main- 
tenance message if the full scale sensor level is 
25 below the threshold. 

3. The web guidance system of Claim 2 
wherein the test means tests the sensor automati- 
cally before the sensors are positioned along the 
longitudinal edge of the web. 

30 4. The web guidance system of Claim 2 

wherein the testing means further comprising 
means for calibrating the edge sensors by activat- 
ing the sensors and adjusting the gain of an am- 
plifier coupled thereto to obtain a desired sensor 

35 error signal level in response to the full scale 
sensor error signal exceeding the threshold. 

5. The web guidance system of Claim 1 
wherein the drive means further comprises measur- 
ing means for generating position signals respon- 
se? sive to the angular displacement of the pivotable 

frame and means for calibrating the measuring 
means by automatically driving the pivotable frame 
to angular extremes of the predetermined range, 
determining a full scale position signal value for 
45 each extreme, and utilizing the full scale position 
signal value to calibrate the measuring means by 
percentage of maximum angular displacement. 

6. The web guidance system of Claim 5 
wherein the maintenance means further comprises 

so means for setting a caution trip point as a percent 
of total maximum pivotable frame angular displace- 
ment and further comprising means for generating 
a paster feedback signal having a pulse width to 
permit correction of undesired pivotable frame an- 

55 gular displacement responsive to the pivotable 
frame angular displacement exceeding the caution 
trip point. 

7. The web guidance system of Claim 6 
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wherein the maintenance means comprises means 
for enabling an operator to enter a pulse time for 
the paster feedback signal and a wait time during 
which additional generation of paster feedback sig- 
nals are disabled. 

8. The web guidance system of Claim 1 further 
comprising memory means having a plurality of 
memory locations for storage of operational data 
and wherein the maintenance means comprises 
means for enabling an operator to select desired 
functions and maintenance modes including a 
mode which enables an operator to address any 
memory location of the memory means and store 
selected data at the addressed memory location. 

9. The web guidance system of .Claim 1 further 
comprising moving means for automatically moving 
the edge sensors away from the web in response 
to an interlock dropout signal. 

10. The web guidance system of Claim 9 
wherein the moving means further comprising 
means for automatically centering the pivotable 
frame in response to the interlock dropout signal. 

11. The web guidance system of Claim 9 fur- 
ther comprising means for automatically storing for 
a predetermined period of time the angular position 
of the pivotable frame and for automatically return- 
ing the pivotable frame to an angular position it had 
the predetermined time prior to detection of the 
interlock dropout signal. 

12. The web guidance system of Claim 1 
wherein the control means further comprises a 
plurality of control panels for enabling operator 
selection of desired functions and wherein the 
maintenance means further comprises means for 
disabling all but one of the control panels when a 
maintenance mode of operation is selected by the 
operator. 

13. The web guidance system of Claim 1 
wherein the sensing means comprpises two edge 
sensors and the maintenance means comprises 
means for enabling operator numerical program- 
ming of a spacing distance between the sensors 
and operator programming of sensor activation. 

14. The web guidance system of Claim 1 
wherein the drive means comprises a motor having 
a selectable speed and the maintenance means 
comprises means for enabling the operator to nu- 
merically program the motor speed. 

15. The web guidance system of Claim 1 fur- 
ther comprising means for disabling the generation 
of control signals for automatically correcting the 
deviation of the web responsive to an interlock 
dropout signal and for generating control signal to 
center the pivotable frame in response to the inter- 
lock dropout signal. 

16. A web guidance system for automatically 
controlling alignment of a moving web comprising: 
a stationary support frame; 



a pivotable frame attached to the stationary support 
frame and pivotable over a predetermined range 
for receiving the moving web. and including parallel 
steering rollers rotatable about an axis extending 

5 transversely of the web direction of travel; 

sensing means including at least one edge sensor 
for sensing a transverse deviation in the position of 
the longitudinal edge of the web and for generating 
an error signal in response thereto; 

10 control means for generating control signals for 
automatically correcting the deviation of the web 
position having a plurality of control panels for 
enabling operator selection of desired functions 
with serial full duplex digital communications be- 

75 tween the plurality of control panels and the control 
means; 

drive means for controlling the angular position of 
said pivotable frame responsive to the control sig- 
nals; and 

20 manual means for enabling an operator to assume 
manual control of the drive means. 

17. A web guidance system for automatically 
controlling the alignment of a moving web compris- 
ing: 

25 a stationary support frame; 

a pivotable frame attached to the stationary support 
frame and pivotable over a predetermined range 
for receiving the moving web, and including parallel 
steering rollers rotatable about parallel axis extend- 

30 ing transversely of the web direction of travel; 

sensing means for sensing the lateral position of 
the web including two moveable edge-detecting 
sensors with drive means for driving each sensor 
comprising a flexible linear cogged belt permitting 

35 the sensor to be moved along a rack by at least 
one drive stepper motor including counting means 
for counting stepper motor steps for each motor 
thereby tracking the edge detecting sensor posi- 
tion; 

40 control means for generating control signals re- 
sponsive to the error signals for automatically cor- 
recting the deviation of the web position by pivot- 
ing the pivotable frame; 

drive means for pivoting the pivotable frame to 
45 control the angular position of said pivotable frame 
responsive to the control signals; and 
manual means for enabling an operator to assume 
manual control of the drive means. 

50 
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: 10»46003846ED533D46EWB514621A983CD190MC 

: 102B56003A534667EB2B0401A98309UF40U9CBAE 

: 102B660025CB14223F46C9CB7C28074D44210000C3 

: 102B7600ED427DB4290C017DOOAFXB7ED42F8C2B2 

: 102B8600e02fi47BOe0219A2fi8S6F7CCE00670i03BE 

i 102B960000EEBOC92020A0312FB8312FB4332FB8A3 

: 102IA600312FB2352FB8332FB4372FB82020A04499 

: 102BB6004953504C4159204MF4445475M944458A 

: 10aC60Q204MF4445574M220574944544B5745A0 

: 102BD600422043454E5445524C494E4520544T20C1 

: 1G2BE60050524553532043454E5445524C494E4M9 

: 102BF600204F4M65345542054494CM20252057CF 

: 10ZC060M«220504f 53204F5020454447452047CA 

: 102G16O0522045444745202O434ME5445522020E6 

: 072C2600205A45524F202007 

:062C2D00000000000000A1 

: 102C33003A0846Ei>lBF602320S4A326M63E4i32FB 

: 102C4300094A3A0748326E463E01326F463E003220 

: 102C530070463272463A09481EFFCDE10C3E8DCDD7 

: 102C6300420D7D32384B3E0032374B3A4M83246B5 

: 102C7300423A47483247423A4848324B42AF323AEA 

: 102CB300463A2048EM2C2AF2C3A0347CB6FCAA765 

: 102C93002C2A3B462241462A3D462243463E0132E8 

: 102CA3003A461BOB3A0347E606C24S353A0047E66E 

: 102CB300CF3200470fcl9C5F7C110FB3A2i46CB4F67 

: 102CC3002022E60TF640D3A83E80D3A1F7D3A&0077 

: I02C0300DBA6EEBOF2DC2CED44B73A0248D3A13EEA 

: J02CE30010FA512D3A2146CB472022£60fT650D356 

: 102CF3(XM83EB003A^3A&OODBA6E£BOF2052D72 

: 1O2DO3OO£D44B73AD44BD3A33£OSFA51203AOO479D 

: 102D1300F630320047060FC5F7CUOFB3A2048CB07 
: 102D23005FC2F42DCB6FC2F42WA2146CB4f C200F4 
: 1O2D33OO2D£6OFF64OD3AB3A3MBD3A1F703A6OO22 
: 102T4300DBAiE£B03A024BI33A13£10FAD02D326CB6 
: 102053004&3E8C3229463AOB4632£D463A6B4^3C2B 
: 102D6300326B463A6B46FE03218F373tlfi3aOS21F3 
: 102D7300AA373E1E224B42324D423E05324E42F7A7 
: 1C2D83003A29463D322946C29D2D3EBC3229463AB8 
: 102093006C46473A064&A8320B4d3A4942FE41265B 
: 102DA300093A4E42E60326BB1B053£01321B4&3A88 
: 102DB3006D4&3208463A2F483246423A3048324747 
: 102DC300423A314B324S423E04324E42C93A2146E1 
: 1020D300CB47201DE60FF^50D3A83A3548D3A3F7C7 
: 102DE30003A600DBA6EEB03A0448D3A33E06T251P3 
: 1020r3002D3EOl323e4t3E013224463E04324E42D5 
: 102E0300AF322346322A46322M6326B463E0532DE 
: 102E130029462A374B22104&3A3A46B706043A3924 
: 102E23004820053A4B480600322F 4632304*783266 
: 102E33002846CB21013B224B423E09324D423E0505 
: 102E4300324E42C93A3B46CB6F28073A3A46B7CA98 
: 102ES300AC203A3846CB67282221E637224842X36 
: 102E63000F324D423E05324E42F73A4942FE41CAC5 
: 102E7300AD2D3A4E42E60328E01BEE3A2346B7C298 
: 102E8300A3303A3846CB7F280D3E013223463EFF1C 
: 102E9300322846C3B9343A03472114370640CB4F8F 
: 102EA30020M2UC370620CB WCAEA2E3E04324E93 
: 102EB300423A29463D322946C281303A2A46EEFF3C 
: JC2EC300322A4i3£5028073E2B2164370A00322910 
: 102ED300463A0846E628F602B032084611004b01A3 
: 102EE3000800EDBOC383303A0846E618F60232080E 
: 1 02EF3004 63A2546B 7C A 1 92F2 1 4437 1 1 00 4 60 1 06 1 F 
: 102F030000EDBOn05466F26003E02CD75l£3E044E 
: 102F1300324E42C381303A4E42E603C281303A28FO 
: 102F230046B7C2872F3A3A46B7CA68303A0347CB07 
: 1O2F33006FCA6830CDE9142O31CDEE14202C3A2924 



: 102F33«>6FCA6Bra^^ EP 0 367 368 A1 

: 102F4300463D322946C28l^^ 

; 102F5300210C373EA028053E502i6437322946II03 

: 102F63900046010800EOSOCaB1303A3MtfE012810 

: 10ZF73001321CB37224B423E0F324W23EO5324E9B 

: 102FB30M2C37B303A2846B7CA56303D20113A2713 

: 10^F9^(X^63D322744C28i^OA^22846C3B1^0aW 

: 102FA30020603M348CB7F2902EM4B7201&2M4W 

: I02FB30MBB3B43E00200021X37110046010BOODE 

: 102FC300EDBOiB326r26001100463E02CD301£3E92 

: 102FKJ00203202462A44481 2 0346CD6D2B3A4348 1 A 

: 102FE300473A4548BOF2F32F21224F220M61806EE 

: i02FF3002I22472206463EFF3227463EOI322B4&lB 

: 1O3OO3OO1B7C302O213A27463D322746C2813O2194 

: 10X13000A38224B423EOA324M23E05324E423E70 

: l030230002322846ieSB3A4O486F2&00110M&3C9F 

: 103033000XD301E3E202203462A4148110446COBB 

: 103M300602B3E223207463EFF3227463E03322B8F 

: 1030530O461B2B2l7C37224B423ei3324M23E0MC 

: 10306300324E421B19216C37224B423E10324D42EB 

: 103073003E05324E42AF322A443E503229463A3856 

: 1030B30O46CB77CAB93421D737224B423E0F 224D54 

: I0309300423E05324E42F73A4£42E603C29930C3EE 

: 1030A3004535FE01C2E3333A2S4AFEFF20483E047D 

: 1030B300324E42F73ME42E60320FB0602C5210497 

: i030C300371100tt010800EDB006CBC5F7CUOPB73 

: 1030D3002I64371 1004601 0800ETB00650C5F7C16t 

: I030E30010FBC1XOD83E033228463E0532294&AFB5 

: 1030F300322A46C397343A2246CB7F20173A0548F3 

: 1031Q300473A2246E67FB830233A0147E67C32014C 

: 1031130047C330323A064B473A2246E67FBBDZB030 

: 10312300313A0147E67C320147C330323A0848FE60 

: 10313300002B413A6F 46Fr012B0FB73A724tfEB0D7 

: 103H300DA2C32AF3272461B0DB73A724tfE050A00 

: 103153002C32AF3272463A6E4647FE002B02101FE9 

: 103163003A6F46FE012039AF326F463A0848326E55 

: l03i730046C398313AOi47F602320147C330327BE9 

: 10318300326E463A6F46FE01200B3A0147F6023291 

: 103193000147C330323A0147E67C320147C330323C 

: 1 03 1 A3O03E01 326F4i3 A074B326E46 1 BDD3A084808 

: 1031B300FE00283F3A&F46FE01280FB73A7246FEDB 

: 103!C3008ODA2C32AT3272461B0CB73A7246FEO50fi 

: 1031D3003857AF3272463A6E4647FE002802101D3A 

: 1031E3003A6F 46FE012035AF326F463A084B326ED9 

: 1031F30046i81F3A0147F601320i47183078326EFC 

: 10320300463Atf4&FE01200A3A0147F601320147iA 

:1032i3001BlB3A0i47E67C3201471B113E01326Fll 

: 10322300463A074B326E4MBDFX3272463A2B462i 

: 103233003D322846TE02F29734CDB4004i32M326A 

: 1032430045323A2146E60FW032214AD3ABC3979A 

: 10325300343AX48322B463A03472114370WOCBDB 

: 1032A3004F20092llC370620CB5728363A294i3DE3 

: 10327300322946C2B9343A2A46EEFF322A463E057F 

: 103283002B073E0221643706003229463A0846E6FB 

: 1032930018F602S0320B46U0046010600EBBOC32B 

: 1032A300B9343E05322946AF322A463A254&B72B75 

: 1032B30019214437U0046010eOOEDBOn054&6FBe 

: 1032C30026003E02C0751EC39734D3A6000BA6EQF 

: 1032D30080473A2146E60FF66032214603AB7S327A 

: 1032E3002B4MB7F2802ED445F3A3E4BCDE10C3AB2 

: t032F3003F48477C9067300226003A2B46E680B460 

: 10330300322B460640CB7F200206207CB7200206E4 

: 10331300003A0B4MFE61BF6025F79A0280F3A2EC6 

: 1033?3004&fi728123D322E46200C0600607BB03291 

: 103333000B447C322E46D3A600DBA6EEB032224M8 

: 103343O0CB7F2BO8ED44ED5B2C461BO4£D5S774tf4 

: 10335300CDFJOC7BB720057CFE62380226i33A224E 




EP 0 367 368 A1 



: 1033^300C0F10C7BB720057CFE&3360226633A224E 
: 1033630046E680B4322463A1F46B72829213C3725 
: 10337300110046010eOOEDB03A2B46062BCB7F28FF 
: 1033e30002062DE67F6F2600U04467812133E02I)3 
: 10339300CD751EC3B9343A224ACB7F21343720037F 
: 1033A300212437E67FFE053003212C37H00460127 
: 1033S3000aOOEDB03A224£E67Ftf2600110S463E2F 
: 1033C30002C0751EED5B0M6213939B7ED52281O44 
: UraD3007A0630FE3538020635^^ 
: 1033E300FE02C2«343A384«B6F2007AF3223463D 
: 1033F300C3S934CD£914200ACDEE142005AF32232£ 
: 10340300MC93A2WB7281E214437U004601QBOC 
: 1034130000EDB0110S466F26003E02CD751E3E0439 
: 20342300324E42C3B7343A4E42E603C2B93421C8DC 
: 1034330037224B423E0F324M23E05324E42C3B914 
: 1034430034FE03C297343A4E42E60X2B9343A1FFC 
: 1 034 530046B 72 1 4C 37280321 5437 1 1004601090091 
: 10346300EBB03A29463D322946C2B9343EF03229FD 
: 1034730O463A2A4A3D322A46C2B9343A3348322ABA 
: 1034B3004621F537224B423EOC324D423E05324E29 
: 1034930042C3B9343A3846CB6F281B3E0232234627 
: J034A300AF3228463A0147E67C3201473A0SJW£tfE 
: 1034B3001BF602320B4&3A494247AF32494278B7D2 
: 1034C30020333A0343B7201S32674632254&3A4E36 
: 1034D300483266463A0147E6F3320147C9473A2381 
: 1034E30046B7C03A3A46CB7FC078FE4ACA7036FE2E 
: 1034F30047CAFC35C9FE68CAE436D641FBFE08F06F 
: 10350300CD8400083S45351B356E359435CD3S7048 
: 1035130036FC35E4363A2346FE03C03A5E46322390 
: 10352300463EO4324E423E01322946AF322A463AE3 
: 10353300464B3246423A47483247423A4848324B7B 
: 1035430042C93E01321B463A2F4B3246423A30487E 
: 103553003247423A3148324B423A0147E67C320127 
: 1035630047AF322A463E50322946C93A2346FE0324 
: I0357300CB3E05321B463A2F48324&423A304B325B 
: 103S830047423A314B324B423A0147E67C330147E2 
: 10359300C93A2346FE03CB3A2346325E463E033207 
: 1035A300234WEM324E423E01322946322A463AEF 
: 1O35B3O02F4B3246423A304B3247423A3148324830 
: 1035C300423A0147E67C320147C93A234tfE03C02B 
: 103SD3003A1F46EE01321F46214C372B0321M374B 
: 1035E300U0046010800EDB03EF03229463A334B57 
: 1035F300322A463E04324E42C93A2346FE03C8B736 
: I036030020423A3A46CB7F203B3A0347CB4F202BOD 
: 103613003A66463032664620133A6746EEFF326706 
: 103623004&3A4E4B28033A4F4B3266463A6746B709 
: 1036330020093A0147F604320147C93A0147E6FB3C 
: 10364300320247C93A3D4B473A2M6BBF03C322ME 
: 10365300463A2146CB4F20072A41462B241463A80 
: 103663002146CB47C02A434623224346C93A234631 
: 103&7300FE03C8B720423A3A46C67F203B3A034782 
: 10368300CB57202B3A6M630326W620133A6746AF 
: 1Q3693O0EEFF3267463A4E4B2B033A4F4B326646BI 
: 1036A3003A6746B720093A0147F608320147C93A53 
: 1036B3000l47E6F7320i47C93A3D4B473A254iBB3C 
: 1036C300F0X32254&3A2146CB4F20072A414&2378 
: 1036D3002241463A2146CB47C02A43462B22434642 
: 1036E300C93E04321B463A2F4B3246423A304B32EA 
: 1036F30047423A3148324S423A0147E67C32Q14771 
: 10370300C9204C4F434B4M4AQ2052454t445?20Cf> 
: 10371300A04F50204C494049544752204C494D49E4 
: 10372300M4F50455220202025434EW52202020FO 
: J03733002547454J5220202025574542202D6E6EB6 



: 10374300204D4F 5645206OC02054494C54202561 
: 103753002057454220504F532020205A45524F2096 
: 103763002020202020e020202053434i4£4E4SS22C 
: 1037730053205345454B494O75343414E4E455243 
: 1037830053205052455345M54494EC75343414E19 
: 1037930Q4E4552204641554C5420434C45414E2002 
: 1037A3005343414£4£45D25343414£4E45322O461C 
: 1037B30O41554C542043414C4C2O4M1494EM41BA 
: 1037C3004E454E43C542454C4F5720494E544552F2 
: 1Q37M004C4F 43C85345454B494E472054494D45E8 
: 1037E30MF55D4574M220574944544820455252D7 
: l037F3004H)2444953»4C4159204D4r44455745AE 
: 1038030CM220574944544B204F46465345542020AC 
:013813002094 
:06381400000000000000AE 
: l0381A003A0B46E61BF6043208463e4&320946X5B 
: 10382A0002323846F7F73A0147E6EF3201473A20C3 
: 10383A004BCB7F28293EFF1)3A43A2I46£60FFA60FB 
: 10384A00322146D3AB3E0832014732744W1£5396F 
: 10385A00224P423E27324D423E05324E42C93EFF7E 
: 103B6AOOD3A43E67D3AB3A0147E603F610320147CC 
: 10387A0021CC39224B423E09324D423E05324E425C 
: 10388A0OC93A204BCB7FCA21393A7446FE082042F9 
: 10389A003A0347E604CA7E3903A600DBA6EE80CBFC 
: 1038AA007F2802E0443275463A75461EOACDE10C70 
: X038B A003E14CD41 0D7D21 50 i 4CD4 1 0D3E02CD4 126 
: 1038CA000D7D1E05CDE10C222C463E043201473205 
: 1033DA0O74463A0347E602CA7E39D3A6O0DBA6EE4F 
: 1038EA0080CB7F2802ED443276463A764A1EOACDDO 
: 1038FAOOE10C3E14CD410D7D215014CD410D3E0207 
: 10390A00CM10D7D1E05CDE10C2277463A204BCBEC 
: 10391A00BF32204BC368383A4E42E60320M0602B0 
: 10392AOOC521D539U0046010600EDB00650C5F7BA 
: 1O393A00C110FB21DD39U0O4601OBO0EDB0O6284F 
: 10394AOOC5F7C110FBC110D83A204KB47202W94 
: 10395A0006054FC5F7C1D3A600DBA6EE90CB7F2BAC 
: 10396A0002ED44FE002B04FE01200910E63A004850 
: 10397A00D3A41B2E3A4942324A4247AF3249427BD2 
: 1039BA00B7CBFE6B2836D641FBFEQ8F0CDB4QD9BBC 
: 10399A0039AC39AB39AB39AB39AB39AB39AB39C6E1 
: 1039AA0039C93A0147E6EF320147060AC5F7C1109D 
: 1039EAOOFB3A2146D3A83E01321B46C93E04321BBC 
•1039CA0046C943454E544552494EC7434ME544550 
:1039DA005245C420202020202020A043414C4942A7 
:1039EA00524154494E472054494C5420474I494E6C 
: 1039FA0020504152414M554455253202841435080 
:023A0A0047A9CA 
:00000001FF 
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APPENDIX B 



EP 0 367 368 A1 



ICS-W mm ASSEMBLER IEMV3 



ISIS-H ICS-51 MACRO ASSEMBLER V2.1 
OBJECT MODULE PLACED III iF0:REHV3.0BJ 
ASSEMBLER INVOQD BYJ ASH51 REHV3.IMC 



LOC OBJ 



/MVS 


17 


BITO 


ECU 


20H 


0032 


18 


ICSSO 


ECU 


32H 


0033 


1? 


ICSS1 


EOU 


33K 


0034 


20 


VCSS2 


ECU 


34H 


O035 


21 


fESS3 


EQU 


3W 


0036 


22 


*SS4 


EQU 


36H 


0037 


23 


rcsss 


EQU 


37H 


0038 


24 


rcss6 


ECU 


38H 


0039 


25 


ress7 


EQU 


39H 


003A 


26 


rcss8 


EQU 


3AH 


0038 


27 


rcss9 


EQU 


38H 


oox 


28 


Tire 


EQU 


3CH 


0030 


29 


Lcmsu 


EQU 


3DH 


003E 


30 


LOUD 


EQU 


3EH 


O03F 


31 


KEYH 


EQU 


3FW 


0040 


32 


DSPLYH 


EQU 


40H 


O007 


33 


STOC 


EQU 


07H I 003 


006D 


34 


RELOAD 


EQU 


SDH 




35 


;WHifH4HmillMHfHIHfHlfHiH«HHMHIIH4HW 




36 


|t» 








37 


!#♦# 








38 


!•*• 








39 


;ium 


imiHHIHHWIWHHHWWHtmHHHHWf 


OOFF 


40 


PAUSE1 


EQU 


OFFH 


OOFF 


41 


PAUSE2 


EQU 


OFFH 


0040 


42 


DELAY 


EQU 


40H 


OOFF 


43 


XLNCTH 


EQU 


OFFH 




, 44 


ItltHHIHffiHHtHHIHIHHIHHIIHHHIHHIHHHH 




45 


I 








46 


t 
















0000 


47 
48 




ORG 


OOH 






1 






AAAA ~— ■ 

0000 020050 


49 


START: 








50 


{HHWHHHHWtHHHHHWHWIWHHHHIHWMWt 
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HCS-51 MACRO ASSEMBLER 



UK OBJ LINE 

St 
52 
S3 
54 
59 
56 

0023 57 
56 

0023 02021A 59 
60 
61 
62 
63 
64 
65 
66 



0050 


67 




68 


0050 758DF4 


69 


0053 758107 


70 


0056 759000 


71 


O059 75A000 


72 


005C 75B000 


73 


O05F D2B0 


74 


0061 0261 


75 


0063 02B6 


76 


0065 753920 


77 


0068 7598D0 


78 


006B 755840 


79 


O06E 75A890 


80 


0071 75B810 


81 


0074 7900 


82 


0076 7E00 


83 


O076 7D00 


84 


007A 7C00 


85 


O07CC220 


86 


007E 753646 


87 


0081 75324D 


88 


0084 753349 


89 


0087 753443 


90 


003A 753552 


91 


O08D 753654 


92 


0090 753752 


93 


0093 753841 


94 


0096 75394B 


95 


0099 753A7F 


96 


009C 1202AB 


97 


O09P 1202E6 


98 


00A2 1202E6 


99 


O0A5 753239 


100 


00A8 753334 


101 


O0A8 753430 


102 


OOtf 753530 


103 


0081 75362A 


104 


00B4 753757 


m 



REHV3 



SOURCE 

(«** 

Itw 

HHMHHHHHHHIIHIIHlHWHIHmHHWIIIHIHH 



ORG 023H 



SERPRT: L*> INTRPT i JUMP TO RECEIVE fCSSAGES 

tt4+mtmt*mtt*t§titHfmmfrtm++fmttmmtt44*»* 



IHWIMIfHHHIH:»HI*Himi»HHI«H»HIH*HHIM 



ORG 50H 



MOV 


RELOAD. WF4H 




MOV 


SP.iSTtt 


• 


NOV 


Pl.tOOH 




MOV 


P2.I00H 


• 


MOV 


P3.400H 


t 


SETB 


P3.0 




SETB 


P3.1 




SETB 


P3.6 




MOV 


TM0D.I20H 




MOV 


SCQN.tODQH 




NOV 


TCON.MOH 




MOV 


1M90H 


t 


MOV! 


IPrtlOH 


i 


MOV 


Rl.tOOH 




MOV 


R6.I00H 




MOV 


R5it00H 




MOV 


R4.I00H 




CLR 


BITO 




MOV 


MESS9,#46H 


• 
? 


MOV 


KSSO.MDH 


; 


NOV 


*SS1,M9H 


? 


MOV 


*SS2.I43H 


• 

i 


MOV 


«SS3,t52H 


; 


MOV 


*SS4,t54H 


• 


MOV 


I£S$5,I52H 


i 


MOV 


rC$S6,#41H 




MOV 


«ESS7,i4BH 


i 


MOV 


rCSS8.#7FH 




ICALL 


DSPLY 




LCALL 


LATCH 


i 


LCALL 


LATCH 




MOV 


ICSS0.I39H 


i 
» 


MOV 


f€SSI,!34H 


1 


MOV 


KSS2.I30H 


? 


MOV 


KSS3.I3CH 


• 

1 


MOV 


f€SS4.i2W 


I 


mv 


MESSS.I57H 


1 



MCS-51 MACRO ASSEMBLER REKV3 



EP 0 367 368 A1 

PAGE 



LOC OBJ 


L1JE 


SOURCE 






O0B7 753847 


106 


NOV 


rESS6.#47H 


1 


O06A 753953 


107 


NOV 


NESS7,t53H 


? 


O08D 753A00 


106 


NOV 


HESS8.t00H 




OOCO 1202AB 


109 


LCALL 


DSPLY 




O0C3 0200C6 


110 


Uf> 


START 1 






111 


;h«hh»hhwhwhwh»«hh* 




112 










113 


IHf 








114 


5§« 








115 


1 HHIHmHtWHWWWW 


IHIf 


00C6 1200F6 


116 


STMTl: LCALL 


KSCAN 


I 
i 


O0C9 BEOOFA 


117 


CJ€ 


R6i#00Hi START 1 


• 


OOCC 1202AB 


118 


LCALL 


DSPLY 


• 
• 


OOCF 80F5 


119 


SJff> 


START! 






120 










121 


• 
t 








122 


? 














OODi 753252 


123 


INFORM: NOV 


*SS0,«52H 




O0D4 753345 


124 


NOV 


KSS1,#45H 


? 


00D7 75344D 


125 


NOV 


fCSS2,MDH 


; 


CODA 75352A 


126 


NOV 


r€SS3.«2AH 


? 


OODD 753620 


127 


NOV 


«SS4,I20H 


t 


C0E0 75374F 


128 


NOV 


PESS5,*4FH 


• 


00E3 753846 


129 


NOV 


NESS6.I46H 


; 


00E6 753946 


130 


NOV 


«SS7,#46H 


; 


00E? 1202AB 


131 


LCALL 


DSPLY 




OOEC 0200EF 


132 


LJM> 


DDttGO 




OOEF AB3B 


133 


DDMi20: NOV 


R3»*£SS9 


? 


OOFi BB4E02 


134 


CJNE 


R3it4EHi KSCAN 


! 


00F4 8CF9 


135 


SJMP 


DDTO20 


i 




136 


!itlH4HHWi 


ttHittftfttftUtt 


m 




137 










138 


;t** 








139 


;*** 








140 


; IHHIHtHliilHIHflllHHHW 


00F6 30370E 


141 


KSCAN: JNB 


P0.7iKSCAN2 


• 

i 


00F9 30D513 


142 


KSCAN31 J® 


F0i KSCANI 


; 


00FC C2DS 


143 


CLR 


F0 


t 


O0FE 753F48 


144 


NOV 


KEYN»t48H 


i 


0101 753B46 

V4V4 f WW IV 


145 


NOV 


fCSS9,l46H 


i 


0104 0701 PA 




UNP 


SEND 








KSCAN2: LCALL 


Tiro 


? 






JNB 


P0.7.NAINT 


! 


Viw OUCH 


HQ 


SJW> 


KSCAN3 






ISO 










•WW 










151 


1 








152 










; 






OtOF AB3B 


153 


KSCANi: NOV 


R3iHSS9 


5 


0111 BB4E03 


154 


CJ€ 


R3,#4EH,KSO«4 


5 


0114 020001 


155 


LH> 


WORN 


$ 


0117 E580 


156 


KSCAN4: NOV 


A.P0 


1 


0119 B4FF01 


157 


CJNE 


AtlOFFHiCLOSEl 


1 


0UC 22 


15B 


RET 






0UD 1201DF 


159 


CLOSEH LCALL 


TIMER 


1 


0120 E580 


160 


NOV 


A,P0 





EP 0 367 368 A1 



HCS-51 MACRO ASSEHLER RBW3 



LOC OBJ 


LINE 


SOURCE 




0122 B4FF01 


161 


CM. 


A,#0FFH,CLQSE2 1 


0125 22 


162 


RET 




0126 84FE06 


163 


O0SE2: CJNE 


A.t0FEN,CL0SE3 1 


0129 753F41 


164 


iwv 


KEYY1.I041H 1 


012C 0201E6 


165 


L*f> 


SEND ? 


012F B4FD06 


166 


CL0SE3: CJNE 


A,MR)H,CLQSE4 t 


0132 753F42 


167 


rev 


KEYH.M2H i 


0135 0201E6 


168 


LJNP 


SEND ? 


0138 B4FB06 


169 


OQSE4' CJTC 


A.WFW.CLQSE5 ; 


013B 753F43 


170 


NOV 


KEVH,t43H 5 


013E 0201E6 


171 


LJP 


SEND 


0141 B4F706 


172 


a0SE5: CJTC 


A,t0F7H,CL0SE6 5 


0144 753F44 


173 


NOV 


KEYNi#44H 5 


0147 0201E6 


174 


» UtP 


SEND ? 


014A B4EF06 


175 


CL0SE6: CJTC 


Aft0EFNtCL0SE7 ? 


014D 753F45 


176 


NOV 


KEYM45H ? 


0150 0201E6 


177 


UK> 


SEND ; 


0153 B4DF06 


178 


aosot CJNE 


A,I0DFH,CL0SE8 ! 


0156 753F46 


179 


NOV 


KEYM,#46H 1 


0159 0201E6 


180 


LJH> 


SEND 1 


015C B4BF06 


181 


CL0SE8: CJNE 


A,WBFH,CL0SE9 ? 


015F 753F47 


182 


NOV 


KEYN.M7H \ 


0162 0201E6 


183 




SEND ; 


0165 22 


184 


CLOSE?: RET 






185 


; 






186 


i 






187 


s 




0166 20D508 


188 


MINT: JB 


F0.WINT1 


0169 D2D5 


189 


SETB 


FO 5 


016B 753F68 


190 


NOV 


KEYNit68H * 


016E 0201E6 


191 


Uff> 


SEND 


0171 E580 


192 


KA1NTH NOV 


AiPO 1 


0173 B47F01 


193 


CJTC 


Ait7FHiNAINT2 ; 


0176 22 


194 


RET 




0177 1201DF 


195 


HAIKT2: LCALL 


TIfCR 5 


017A E580 


196 


NOV 


A.PO 


017C B47F01 


197 


CJNE 


A»i7FHiHAINT3 ; 


017F 22 


198 


RET 




0180 B47E06 


199 


NAINT3: CJTC 


A»#7EH»HAINT4 S 


0183 753F61 


200 


NOV 


KEYN.I61H 1 


0186 0201E6 

V4w VfcV • bv 


201 


\M 


SEND 5 


0189 B47D06 


202 


NAINT4: CJTC 


Att7DHtNAlNT5 \ 


OifiC 752F62 


203 


NOV 


WEYM62H 1 


018F 0201E6 


204 


LJJP 


SEND 1 


0192 B47B09 


205 


mmi cjrc 


Ail7BHtHAINT6 1 


0195 753F63 


206 


NOV 


KEYN.I63H S 


0198 1201C3 


207 


LCMX 


RNCHC 5 


019B 0201E6 


208 


LJHP 


SEND 1 


019E B47706 


209 


nAINT6: CJNE 


A.i77H.HAlNT7 ? 


01A1 753F64 


210 


NOV 


KEYN.I64H 1 


0IA4 0201E6 


211 




SEW 1 


01A7 B46F06 


212 


NAlNUi CJ* 


Ait6FHiHAINT8 1 


01AA 753F65 


213 


IW 


KEYN.I65H 5 


OlftD 0201E6 


214 


LJff 


SEND * 


0180 B45F06 


215 


NA1NT8: CJNE 


Ai#5FNiHAlNT9 1 




NCS-51 MACRO ASSEMBLER 



LOC OBJ 


LIIE 


01B3 753F66 


216 


01B6 0201E6 


217 


01B9 B43F06 


218 


OIBC 753F67 


219 


01BF 0201E6 


220 


01C2 22 


221 




222 




223 




224 


01C3 75322A 


225 


01C6 753352 


226 


01C9 753445 


227 


01CC 75354D 


228 


01CF 753643 


229 


01D2 753748 


230 


01D5 75384B 


231 


01D8 75392A 


232 


01D8 753A00 


233 


OlDE 22 


234 




235 




236 




237 


01DF 753C40 


238 


OIE2 D53CFD 


239 


01E5 22 


240 




241 




242 




243 


0IE6 7B05 


244 


01E8 E53F 


245 


01EA 20D01A 


246 


OlED C29B 


247 


01EF BCOOFD 


248 


01F2 853F99 


249 


01F5 7C01 


250 


01F7 BEOOOA 


251 


01FA E53F 


252 


OlFC B46302 


253 


OlFF 7B0A 


254 


0201 1202AB ' 


255 


0204 DBE9 


256 


0206 22 


257 


0207 D27B 


258 


0209 BCOOFD 


259 


020C 853F99 


260 


020F7C01 


261 


0211 BE0003 


262 


0214 1202AB 


263 


0217 D8F0 


264 


0219 22 


265 




266 




267 




268 




269 




270 



EP 0 367 368 A1 




REHV3 



SOURCE 



NOV 


KEYH>#66H 


* 


LJMP 


SEND 


? 


HAIHT9: CJNE 


Aiff3FHtNAINTA 


i 


NOV 


KEYH,#67H 


1 


L*f> 


SEND 


1 


NAIKTA: RET 







RNCHK: 


NOV 


rCSS0«!2AH 






NOV 


NESS1.I52H 






NOV 


«SS2,t45H 






NOV 


r£SS3,«4DH 






NOV 


fESS4it43H 






NOV 


«ESS5,I48H 






NOV 


KSS6,t4BH 






NOV 


NESS7,*2W 






NOV 


f£SS8,#00H 






RET 








TlfCRs 


NOV 


TIf€»#DELAY 




TIfCi: 


DJNZ 


TINE.TI«i 


• 

i 




RET 






f 


SEND: 


NOV 


R3.W5H 






NOV 


AiKEYN 






JB 


P.PRTYX 


I 




CLR 


TB8 


i 


SENDi: 


CJNE 


R4.800H.SEND1 


: 




NOV 


SBUFiKEYH 


j 




NOV 


R4,IOiH 


; 




CJIE 


R6.W0H.SEND2 






NOV 


AtKEYN 






CJNE 


A,«63H»SEND3 


t 




NOV 


R3it0AH 


; 


SENDS: 


LCALL 


DSPLY 




SEND2: 


DJNZ 


R3»SEM)1 






RET 






PRTYX: 


SETB 


TB8 


; 


PRTYXU 


CJ*£ 


R4,#00H.PRTYX1 


i 




NOV 


SBUFiKEYH 


• 




NOV 


R4,#0iH 






CJ*£ 


R6»W0H,PRTO2 






LCALL 


DSPLY 




PRTYI2: DJNZ 


R3.PRTYX1 






RET 







HWWHHWHHmHHIHWWHWIHHfH HI 1 1 ■ U I I IIHH 



EP 0 367 368 A1 



NCS-51 MACRO ASSEMBLER REMV3 



LX OBJ 


UIC 


SOURCE 




021A 109807 


271 


INTRPTs JSC 


RIi RECEVE 


021D 109901 


272 


JBC 


TltURONG 


0220 32 


273 


RETI 




0221 7CO0 


274 


WRONG: NOV 


R4iK0H 


0223 32 


273 


RETI 




0224 E599 


276 


RECEVE: NOV 


AiSRJF 


0226 20D005 


277 


J8 


PiPRTYl 


0229 209A60 


278 


JB 


RB81URONGP 


022C 8006 


279 


SJf 


PRTY2 


022E 209A03 


280 


PRTY1: JB 


R88iPRTY2 


0231 02028C 


281 




WRONCP 


0234 B46205 


282 


PRTY2: CJ*€ 


A>«062HiRCEVEl 


0237 7E01 


283 


NOV 


R61WIH 


0239 C220 


284 


CLR 


BITO 


023B 32 


285 


RETI 




023C BE0104 


286 


RCEVEl: CJNE 


R6t#01HiRCEVE2 


023F F532 


287 


nov 


JESSOfA 


0241 OE 


288 


INC 


R6 


0242 32 


289 


RETI 




0243 BE0204 


290 


RCEVE2: CJNE 




0246 F533 


291 


nov 


FCSSltA 


0243 OE 


292 


INC 


R6 i 


0249 32 


293 


RETI 




024A 6E0304 


294 


RCEVE3' CJTC 


R6it03H.RCEVE4 J 


024D F534 


295 


nov 


l€SS2iA \ 


024F OE 


296 


INC 


R6 


0250 32 


297 


RETI 




0251 BE0404 


298 


RCEVE4: CJNE 


R6,#04H»RC£V£5 ; 


0254 F535 


299 


nov 


fCSS3iA 1 


0256 OE 


300 


INC 


R6 ; 


0257 32 


301 


RETI 




0258 BE0504 


302 


RCEVE5! CJ€ 


R6.#05H»RCEVE6 l 


0258 1736 


303 


nov 


fCSS4.A ; 


025D OE 


304 


INC 


R6 t 


025E 32 


305 


RETI 




025F BE0604 


306 


RCEVE6: CJNE 


R6i#06HiRCEVE7 ; 


0262 FS37 


307 


nov 


fCSSStA 1 


0264 OE 


308 


INC 


R6 ; 


0265 32 


309 


RETI 




0266 8E0704 


310 


RCEVE7: CJff 




0269 F538 


311 


nov 




0268 OE 


312 


INC 


no f 


026C 32 


313 


DCTT 
nCI t 




026D 8E0804 


314 




not wvon»nuc»t7 # 


0270 F539 


315 


nov 


rCSS7.A t 


0272 OE 


316 


INC 


R6 t 


0273 32 


317 


RETI 




0274 BE0904 


318 


RCEVE9: CJTC 


R6.W9H.RCEVEA ( 


0277 F53A 


319 


nov 


ICSS8.A i 


0279 OE 


320 


INC 


R6 t 


027A 32 


321 


RETI 




027B BE0AO4 


322 


RCEVEAi CJIC 


R6.WAH.RCEVEB I 


027EF53B 


323 


nov 


ICSS9.A I 


0280 OE 


324 


INC 


R6 1 


0281 32 


325 


RETI 





HCS-5! MACRO ASSEMBLER REMV3 



EP 0 367 368 A1 



LOC OBJ 


LUC 


SOURCE 






0282 BE0BO6 


326 


RCEVEBs CJNE 


R6,*0BX,UR0NGR 


t 


0285 B46503 


327 


CJNE 


Ail065HiWR0NGR 


1 


0288 7E00 


328 


nov 


R6,tO0H 


I 


028A 32 


329 


RETI 




0288 32 


330 


HRONGRi RETI 






028C 0220 


331 


HR0N0P: SETB 


BITO 


? 


028E 32 


332 


RETI 




333 


; 








334 


; 








335 


; 






mob mv 

028F C220 


336 


PRTYED: CLR 


BITO 


; 


0291 75322A 


337 


NOV 


HESS0.*2AH 


0294 753350 


338 


MOV 


MES$i,#50H 




0297 753441 


339 


nov 


«SS2,#41H 




029A 753552 


340 


nov 


MESS3>t52H 




029D 753649 


341 


nov 


J£SS4,#49H 




02A0 753754 


342 


nov 


rCSS5.#54H 




02A3 753859 


343 


nov 


HESS6.I59H 




02A6 75392A 


344 


nov 


r€SS7,l2W 


: 


02A9 8000 


345 


SJtf> 


DSPLY 






346 


!*HHHWHHHHHH#fH«mfWHIHm«IHWHIf«W»l*H* 




347 











348 


5«* 






349 






02AB 2020E1 


350 


|mmHHHHH»HHHHHHW»HHHH«HH»HH»m»m 


351 


DSPLY: JB 


BITO, PRTYED \ 


02AE 7932 


352 


nov 


R1.W32H I 


02B0 7017 


353 


nov 


R5,tl7H ; 


02B2D267 


354 


SETB 


P3.7 ; 


02B4 8740 


355 


DSPLY i: MOV 


DSPLYNiftRl ? 


02B6 SDAO 


356 


nov 


P2iR5 ; 


02B8 854090 


357 


nov 


Pl.DSPLYN ; 


0268 C2B7 


358 


CLR 


P3.7 


02BD 00 


359 


NOP 




026E D2B7 


360 


SETB 


P3.7 ; 


02C0 10 


361 


DEC 


R5 ? 


02CI 09 


362 


INC 


Rl 5 


02C2 B936EF 


363 


CJNE 


R1.I36N.DSPLY1 ; 


02C5 7D18 


364 


nov 


R5.I1BH ; 


02C7 8740 


365 


DSPLY2: nOV 


DSPLYN,«R1 | 


02C9 80A0 


366 


nov 


P2.R5 


02C8 854090 


367 


NOV 


Pl.OSPLYN ? 


02CE C2B7 


368 


CLR 


P3.7 : 


02D0 00 


369 


NOP 


0201 D2B7 


370 


SETB 


P3.7 1 


02D3 ID 


371 


DEC 


R5 s 


0204 09 


372 


INC 


Rl t 


0205 893AEF 


373 


CJ£ 


Rl,tmDSPLY2 1 


0208 75A000 


374 


nov 


P2,»0DH ; 


020S 8740 


375 


nov 


DSPLYK.CR1 | 


0200 854090 


376 


nov 


Pl.DSPLYH 1 


02E0C2B7 


377 


CLR 


P3.7 f 


02E2 00 


378 


NOP 




02E3 02B7 


379 


SETB 


P3.7 ; 


02E5 22 


380 


RET 





EP 0 367 368 A1 



KS-51 MACRO ASSEMBLER REHV3 



LOC OBJ 


i iim: 










381 










382 


| 








383 








02E6 753DFF 


384 


LATCHt MOV 


kWTHUt ITtWQCl 


• 


02E9 753EFF 


385 


MOV 




• 

* 


02EC E53E 




LATCH l! WW 


a.i m en 




02EE 6009 


387 


JZ 


LATCH? 




02F0 B53EF9 


388 


DJNZ 




• 
» 


02F3 E53D 


389 


WV 


A.LCWSD 


J 


02R B40001 


390 




Ait00H.LATCH2 


; 


02F8 22 


391 






5 


02F9 753EFF 


392 


LATCH2: HOV 


LOLSDifOFFH 




02FC I53D 


393 


DEC 


LCHrtSD 




02FE 30EC 


394 


SJtP 


LATCH1 






395 


5 














OFFD 


396 


ORG 


0FFDH 






397 
















OFFB 020000 


398 


LJHP 


START 


5 




399 


END 
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